Objective: A large proportion of preschoolers have been left behind due to parental migration in rural China. We conducted a preliminary cross-sectional survey to investigate the mental health of these left-behind preschool-aged children (LBPC) and associated risk factors. Methods: A total of 750 LBPC, comprising 217 and 433 children left behind as a result of migration of either or both parents, respectively, and 100 controls were enrolled from two counties in Anhui province, China. Their caregivers completed questionnaires on demographics, the Family Support Scale, the Parenting Self-efficacy Scale and the Preschool-aged Child Mental Health Scale. Results: There were no significant differences in mental outcomes among the three groups. However, male LBPC who were younger, fostered by caregivers with lower levels of life satisfaction and parenting efficacy, and came from poorer families with less social support, experienced more mental health problems than other children. Conclusions: LBPC did not have worse mental well-being than their control counterparts, but some subpopulations were at potential risk of mental health problems compared with other LBPC. More research on other underlying factors and strategies to prevent the development of psychopathology is urgently needed.
Introduction
Following China's rapid economic growth over the past thirty years, the disparity in living standards between rural and urban Chinese populations has grown increasingly stark. Due to the rising affluence and economic opportunities that are now found in China's cities, the country has seen a continual migration from rural to urban centres, as people leave their home towns in search of better job opportunities and higher pay. These migrated people often herald from farming communities where they grew up in poor, underdeveloped rural areas that offered limited educational and social experiences, which meant that a considerable number of them failed to find job satisfaction, locally. However, low overall family incomes and poor standards of accommodation have hindered the wishes of many migrants who planned to bring their families to their destination cities. Consequently, the majority of migrants have had no choice but to leave their children in their home towns, and these children are therefore often referred to as being the 'left-behind children ' .
Approximately 58 million (28.3%) children living in rural areas in China have been left behind after at least one parent migrated to find work in urban China. 1 The children, who are usually under supervision of their single parent, grandparents and other relatives -or even taking care of themselvesmaintain contact with their absent parents by telephone, with physical reunions possible only for limited time periods, each year.
The impact of parental migration on the well-being of left-behind children is uncertain. From one perspective, parental migration might have positive effects on a child's development, for example through economic benefits: 2 a survey conducted in Fujian province demonstrated better educational outcomes of left-behind children and a relatively high rate of school enrolment with a smaller gender gap in the enrolment rate, compared with children who were not left behind. 3 However, other studies have shown that reduced parental care in the absence of one or both parents is detrimental to the child's development, and probably also harmful to the child's psychological and physical health. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] In a cohort of children from a rural area in Hubei province, despite normal nutritional status and physical growth, left-behind pupils in grades 4-6 had poorer mental well-being and were more susceptible to infections compared with children who were not left behind. 21 In a study in Guangdong province, leftbehind adolescents were more vulnerable than non-left-behind adolescents to unhealthy behaviours such as not eating breakfast, inactivity, internet addiction, smoking and suicide ideation. 22 A study in Hunan province showed that children experienced more emotional and behavioural problems than their peers if they were left behind early in childhood, were in the care of younger caregivers who had a relatively low educational level, were from low-income families or had relatively little contact with teachers. 23 In a cohort of 640 children aged between 8 and 14 years in Shandong province, left-behind children reported poorer health-related quality of life 24 and experienced more loneliness than their peers. 1 The preschool stage in a child's development is critical. 25 Research has highlighted the importance of mental health in this period for affecting later academic, social and psychological outcomes. [26] [27] [28] [29] Although findings have shed some light on the potential consequences of being left behind that very young children might encounter (such as higher rates of emotional and behavioural problems, especially among those separated from both parents 30 ), there is still an urgent need to assess more extensively the mental health of left-behind preschool-aged children (LBPC) and associated risk factors.
Methods

Study design
In December and November 2012, data were collected in rural areas in Anhui, China, where there is large number of ruralto-urban migrant workers. Two economically underdeveloped rural counties with a relatively high proportion of labour migration, were randomly selected for the study. One half of the villages from each county were then chosen by selecting an even distribution of villages from across the area. Current caregivers (parental or nonparental) of all preschool children in each selected village were invited to participate in the study (n ¼ 818). In this study, LBPC were defined as children aged 3-5 years who had been left behind by at least one parent for >6 months. The enrolled LBPC were divided into two subgroups: those who were left behind by the migration of either parent (LBPCE) and those who were left behind by the migration of both parents (LBPCB). Children who were 3-5 years old but did not meet the criteria of LBPC were included as controls.
All targeted villages were accessible with the help of local headmen. Caregivers (who were either parents or other relatives who looked after the child) of the enrolled children were called together at a village board to complete questionnaires, under the instructions of trained personnel. The demographic questionnaire and the Parenting Self-efficacy Scale (PSS), Family Support Scale (FSS) and Preschool-aged Child Mental Health Scale (PCMHS) instruments are described below.
This study was approved by the Human Research Ethics Committee, Capital Institute of Pediatrics. Written informed consent was obtained from all participating caregivers before the investigation began.
Demographic indicators
The sociodemographic indicators adopted were as follows: (i) ages of the child and caregiver; (ii) sex of the child; (iii) annual per capital income of the caregiver's family (using China's rural poverty standard of 2011, the annual per capital income was categorized into three subgroups: 2300, 5000 and >5000 renminbi); (iv) the number of household members ( 2, !3);
(v) caregiver's life satisfaction (moderate, satisfied, very satisfied).
Family Support Scale
The FSS is an 18-item scale developed to evaluate the helpfulness of various social resources that provide support to families raising young children. 31 Parents rate each of the 18 items on a five-point Likert scale ranging from 'not at all helpful' to 'extremely helpful'. The FSS provides scores for five factors that represent independently available resources of social support. These factors are: (i) informal kinship; (ii) spouse/ partner support; (iii) social organizations; (iv) formal kinship; (v) professional services. In addition, scores across these factors may be combined to provide an overview of the parent's sense of social support availability. In the present study, the FSS was modified according to the unique features of the cohort. The modified FSS retained the 10 items in the original version -including the direct support resources, such as in taking care of the child (bathing, teaching, and other daily work), and doing homeworkfrom the spouse, informal and formal kinships, friends and specialists (educational and medical) sections. Caregivers were asked to identify the availability and usage of each resource of support. Each item was scored on a three-point Likert scale (0, not used; 1, available but not used; 2, available and used). A higher score indicated that more support was available and obtained. For the LBPC, the support resources from current caregivers (such as grandparents or other relatives) were not included as they were not the extra resources acquired while parenting a child. In this study, the value of Cronbach's a (a measure of internal consistency) was excellent (0.92).
Parenting Self-efficacy Scale
The PSS was designed by Teti and Gelfand in 1991, 32 and has been used frequently in research targeting infants and young children. The PSS focuses on specific parenting tasks associated with childcare, such as bathing the child, soothing the child and making the child smile. It consists of 10 items to which parents respond using a four-point Likert scale (0, strongly disagree; 1, somewhat disagree; 2, agree; 3, strongly agree); a higher total score reflects a higher level of parenting selfefficacy. Cronbach's a for the scale in this study was good (0.84).
Preschool-aged Child Mental Health Scale
The PCMHS 33 was designed by Wang Xing, a specialist in preschool education in China. It contains seven subscales: (i) emotional symptoms (e.g. I worry a lot); (ii) character flaws (e.g. I am too shy); (iii) social maladjustment (e.g. I do not want to join others); (iv) peer problems (e.g. I have few friends); (v) behavioural problems (e.g. I often bite my nails); (vi) dietary and sleep problems (e.g. I usually find it hard to fall asleep and have a dietary bias); (vii) hyperactivity (I get restless). Each subscale contains 10 items, with scores between 0 and 2 (seldom, 0; sometimes, 1; often, 2). The score for each subscale represents a specific mental status, and all scores are summed to generate a final score representative of total difficulties. A higher score represents a greater degree of psychopathology. For the present investigation, the internal consistencies of the total scale (Cronbach's a ¼ 0.76) and seven subscales (Cronbach's a ¼ 0.68 À 0.82) were deemed to be acceptable.
Statistical analyses
Initially, the 2 and Wilcoxon tests were used to examine sociodemographic differences among the LBPCE, LBPCB and control groups. Univariate general linear regression was then used to evaluate whether there were significant differences among the three groups in each individual subscale score and the total PCMHS score. Finally, potential risk factors associated with mental health in LBPC were subjected to linear regression analysis. All data were input using Epidata 3.0 software (EpiData Association, Odense, Denmark) and analyses were performed using SPSS Õ version 19.0 (IBM, Armonk, NY, USA). All tests were two-tailed and P < 0.05 was considered to indicate a significant difference.
Results
Demographics
Of the 818 persons invited to participate, 42 were excluded from the analysis because the child was too young (i.e. <3 years old) and 26 refused to answer the survey, leaving 750 participants. Of the 750 children included in the analysis, 650 (86.67%) were left behind: 217 (33.38%) by migration of either parent (LBPCE) and 433 (66.62%) by migration of both parents (LBPCB). Migration of the father was more common (210/217) in LBPCE, which may be related to the mother's role in parenting a young child. For LBPCB, the grandmother usually took the responsibility of taking care of the child (429/433) after both parents had migrated.
As shown in Table 1 , there were no significant differences among the LBPCE, LBPCB and control groups in the child's age or sex, family household members, caregiver's life satisfaction and parenting selfefficacy. Both LBPCE and LBPCB had significantly higher family economic levels (P ¼ 0.02) but less social support (P ¼ 0.00) than the control group. The LBPCB group had significantly older caregivers than the LBPCE and the control groups (P ¼ 0.00).
Mental health
There were no significant differences among the LBPCE, LBPCB and control groups in any of the mental health variables studied. The LBPCB group was less hyperactive than the other groups, with the difference being significant before adjustment (P ¼ 0.04) but not after adjustment for age of the current caregiver, family economic level and social support. Table 2 shows that total difficulties were significantly inversely correlated with the LBPC's sex, caregiver's parenting efficacy, the family's economic level and family social support (b ¼ À0.20 to À0.09, t ¼ À4.70 to À2.07, P < 0.05). Emotional symptoms were significantly inversely correlated with the caregiver's life satisfaction, and parenting efficacy and social support (b ¼ À0.12 to À0.09, t ¼ À3.14 to À2.17, P < 0.05). Character flaws were significantly inversely correlated with parenting efficacy (b ¼ À0.09, t ¼ À1.97, P < 0.05). Social maladjustment was likely to occur in younger children whose caregivers had a lower level of parenting efficacy, and came from poorer caregiver families with less social support (b ¼ À0.13 to À0.11, t ¼ À2.96 to À2.66, P < 0.01). Peer problems were significantly inversely correlated with the child's sex, parenting efficacy and social support (b ¼ À0.19 to À0.09, t ¼ À4.34 to À2.04, P < 0.05). Behavioural issues were significantly inversely correlated with the child's sex (b ¼ À0.13, t ¼ À2.98, P < 0.01) and caregiver's parenting efficacy (b ¼ À0.12, t ¼ À2.78, P < 0.01). Dietary and sleep disorders were likely to appear in children whose caregivers had a lower level of parenting efficacy (b ¼ À0.25, t ¼ À5.82, P < 0.001) and came from caregiver families with poorer economic conditions (b ¼ À0.13, t ¼ À3.03, P < 0.01) and less social support (b ¼ À0.10, t ¼ À2.42, P < 0.05). Hyperactivity was more frequently observed in younger children (b ¼ À0.08, t ¼ À2.11, P < 0.05), and children having caregivers with lower parenting efficacy (b ¼ À0. 16 , t ¼ À3.63, P < 0.001) and better economic status (b ¼ À0.12, t ¼ À2.79, P < 0.01).
Associated risk factors
Discussion
Unlike previous findings, 1,21-24 the present study showed that being left behind does not have significant effects on a child's mental health: the LBPC were not worse than controls in mental well-being in respect of total difficulties, emotional symptoms, character flaws, social maladjustment, peer problems, behavioural problems, dietary and sleep problems and hyperactivity. This study also indicated that risk factors associated with the mental well-being of LBPC Table 2 . Correlations (regression coefficient b) between mental problems and demographic indicators in left-behind preschool-aged children (LBPC) with one or both parents migrated parent and non-left-behind control children (neither parent migrated) included in a study to investigate the mental health of LBPC.
Variable
LBPC
Caregivers
Child's Age LS PE Total difficulties À0.09* À0.07 0.01 À0.20*** À0.10** À0.09* 0.07*** Emotional symptoms À0.04 À0.06 À0.12* À0.10* À0.03 À0.09* 0.02** Character flaws À0.01 À0.03 0.02 À0.09* À0.06 0.05 0.13* Social maladjustment À0.06 À0.11** 0.05 À0.13** À0.11** À0.12** 0.05*** Peer problems À0.09* À0.02 0.04 À0.19*** À0.02 À0.12** 0.16*** Behavioural problems À0.13** À0.02 À0.02 À0.12** À0.06 À0.03 0.03** Dietary and sleep disorders À0.03 À0.03 À0.05 À0.25*** À0.13** À0.10* 0.08*** Hyperactivity À0.05 À0.08* 0.01 À0.16*** À0.12** 0.06 0.06*** LS, life satisfaction; PE, Parenting Self-efficacy Scale; FSS, Family Support Scale. *P < 0.05; **P < 0.01; ***P < 0.001.
were the child's age and sex, the caregiver's parenting efficacy and life satisfaction, the family's economic status and social support, rather than separation from either (or both) parents. The child's sex and age affected mental health status in the present study. Compared with girls, boys tended to have more problems with respect to total difficulties, and peer and behavioural problems. These results replicate and extend the findings reported in the current literature. 34, 35 Temperamental differences between the two groups may be explained by gender differences: boys are usually more irritable and aggressive, while girls tend to be more obedient and tender. The younger children had more problems with respect to social maladjustment and hyperactivity. It was possible that the older children were more competent in coping with the institutional environment and their new classmates as a result of accumulated experience in preschool and the benefits of a teacher's involvement.
This study highlighted the finding that having a caregiver with a higher level of life satisfaction can prevent emotional problems in LBPC, compared with other caregivers. The reason may lie in the fact that the more life-satisfied caregiver may show greater attachment to the child, which is critical for the child's development, and may spend more time and energy on parenting. Parenting self-efficacy beliefs embody an estimate of the degree to which caregivers perceive themselves as capable of performing varied tasks associated with this highly demanding role. Research has demonstrated a link between parenting self-efficacy and the child's outcomes. 36, 37 Parenting self-efficacy influences an individual's motivation and efforts in dealing with obstacles and stressful situations while parenting a child. The stronger the feelings, the more the person will persist and the more activities he or she would choose. In the present study we observed significant positive effects of parenting efficacy on a child's mental wellbeing. This suggests that the mental health of LBPC depends on efficient parenting behaviours rather than the caregiver's identity.
The LBPC with better economic conditions were at low risk of total difficulties, social maladjustment and dietary and sleep disorders, and were less hyperactive. Possible reasons for this finding include the following: (i) if the family's economic burden were reduced, family members would have more time to spend on parenting, providing more communication with the child and greater affection; (ii) accommodation and nutrition would be better with a higher family income.
The present results showed that less family support resulted in poorer performance of the child with respect to total difficulties, emotional problems, social maladjustment, peer problems and dietary and sleep disorders. These results are consistent with studies evaluating the correlation between family social support and children's outcomes. For instance, family social support was related to reduced parent-child relational frustration, a relationship that is associated with a child's well-being. 38, 39 McConnell et al. 40 found that parental social support had beneficial effects on the health and well-being of the parents and child. This research [38] [39] [40] demonstrated that social support has positive effects on a child's well-being through decreased parenting stress and effective parenting practice. The potential to shape parenting practice may provide an internal working model of social support with the aim of improving a child's mental health, and may also be a reasonable explanation for our results.
Although there were no significant differences in mental outcomes between the LBPC and control groups, certain subpopulations were at potential risk and these merit attention. Despite the obvious economic benefits of parental migration, 35 the decreased social support associated with the practice should be noted. It seemed from the present results that the social support resources available to preschoolers depended on family members' social relations. For the left-behind children, especially when both parents had migrated, direct support resources from their biological parent(s) (such as helping with homework, and general parenting) were unavailable, which may account for the substantially lower family social support acquired. An effort to improve family social support will be helpful in diminishing the latent risk in this subgroup.
It is important to consider the limitations of this study. First, because the data were cross-sectional, the findings may have been affected by the child's developmental stage. A longitudinal study is needed to explore the impact of being left behind on children of different ages. Secondly, the control group only included 100 cases whereas the LBPC group had a much higher proportion of subjects: this may have affected the results. Thirdly, other factors (such as the caregiver's mental health status and the attachment between the caregiver and the child) were not considered; however, these will be the subject of a future article. Fourthly, the Preschool-aged Child Mental Health Scale is aiming at examining the mental status of preschoolers but has not yet been widely used. Finally, several aspects of the mental health of LBPC identified in this study, as well as other specific psychological problems observed (e.g. depression, anxiety and resilience), remain to be investigated.
In summary, the results of the present study suggest that LBPC do not have worse mental health than other children. However, some specific subpopulations are potentially at high risk of mental problems. Future studies should focus on the identification of additional factors underlying the mental well-being of LBPC, and the generation of prevention programmes based on the present findings, such as programmes to improve the social support network and parenting efficacy.
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